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The obécrvability of collared deer remained reﬁarkably congtant between test
days and between winters despite variable weather (Table 2). The results of the
observability tests indicatechat, with the intensive search method of counting
deer under the conditions In our study, approximately half of the deer are seen.

To apply our technique for correcting aerial censuses of deer over large
&ﬁé;g; we suggest that observability tests be made severgl timgs‘during the
census, because ground and weather conditions can change throuéhput the census,
and that deer obsecrvabllity be tested dn different cover typeé,“with separate
correction facﬁors applied for each type.

Although observablility tests add substautiai expense to a deer census,
they increase the accuracy of the results considerably. Furthermore monitoring
the movements of the radleed deer provides significant insight into seasonal
migration patterng and distribution, phenomena that other deer census methods
Jhave failed to consider. Such insight puts census data dinto both seasonal and
areal perspective. |

Lt is not yet clear whether our census technique is sensitive enough to make
precise year-to-year comparisons. However, 1t certainly i1s accurate enough to
provide an excellent indleation of gross deer density and to document the fact

that In the present study area, deer numbers are exceptionally low.
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Table 1. RESULTS OF THREE AERIAL CENSUSES

M

1975-76 | 1976-77 * 1977-78%
Area counted Deer seen Area counted Deer seen Area counted Deer seen
Jensity % of " Per Projected 7 of Per Projected % of Per Projected
Strata  kn?2  stracum  No. :kmf.: Total km?  stratum  No. km? Total km? straéum No. knm? Total
1igh 50.8 41 40 .79 97.6 56.4 71 37 .66 52.1 72.0 8§ 69 .96 78.4
‘edium 4.5 15 3 .67 20.0 18.2 A26 11 .60 42.3 - - - - -
Low 49.5 2% 8 .16 ©38.1 46.8 19 7 .15 36.8 33.0 i1 0 0 i}
104.8 Total 155.7 121.4 Total 131.2 105.0 . Total 78.4
cerrected factorg/ X 1;77 correction factorgi x 2.00 cerrection factorg/ x 2.00
corrected total 276 corrected total 262 corrected total 157
deer/km? .70§/ deer/kmz. .65§j deer/km? 402

./ Because of increase d winter severity, deer were more concentrated, so there was no medium densgity stratum.

/ From Tzble 2.

/ Study area was 393 km? in 1975-76, 399 km? in 1976-77, and 395 in 1977-78s
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E 2. RESULTS OF DEER OBSERVABILITY TESTS

Known Number of Number Collared=® Percent Correction
~ Weather - Collared Deer . Deer Observad Observed Factor
iry 8, 1976 Fair 6 3 30.0
iry 9, 1976 Good 10 6 60.0 -
1 1976 - 16 g 56.3 i.79
Fair to
uary 3, 1977 poor 4 2 ' 50.0
uary 9, 1977 Good 4 2 50.0
101977 8 4 - 50.0- 2.00
uary 28, 1978  Fair 7 4 57.0 -
th 12, 1978 Good 3 1 . 33.0
+h 15, 1978 Fair 6 3 50.0 -

a1l 1978 16 8 ' 50.0 2.00

/ Weather was considered poor when any of the following conditions prevailedy winds high,

LR B4

temperature below -28° C, cloud cover loQ, or snow falling. When temperature gas'gbové ~10° C,
winds were light or calm, cloud cover was light, and there was no precipitation, conditions
were considered good.

/ Numbér of radio-tagged deer &bserved using both pilot and passenger.

/ Reciprocal ° percent observed.

s

gnsuas isap -~ 18 12 phLoid



LITERATURE CITED

Bell, R.H., J.R. Grimsdell, L.P. Venlavieren, and J.A. Sayer. 1973,
Census of the Kafue Lechive by aerial stratified sampling. . Afr.

Wildl. J. 11(1):55-74.

Caughley, G., R. Sinclair, and D. Scott-Kemmis. 1976. Experiments

in serial survey. J. Wildl. Manage. 40(2): 290-300.

Cochran, W.G. 1967. Sampling techniques, second edition. John VWiley

and Sons Inc., New York. 413 pp.

Everhardt, L. 1957. Some uses of stratified sampling in wildlife

investigations. Iiich. Dent. Cons., Game Div. Rent. 2158. 5 pp.

Floyd, T.J.y L.D. Hech, and ii.E. Nelson. 1978. An improved method
of censusing deer in deciduous—coniferous forests, Submitted -

J. Wildl, Menege.

Hoskinson, R.L. and L.D. Mech. 1976, Vhite-tailed deer migration
and its role in wolf predation. J. Wildl. Hanase. 40(3):
429441,

.

LeResche, R.E. and R.A. Reusche. 1974. Accuracy and precision of

serial moose censusing. J. Wildl. Hanage. 38(2):175-183.

Nelson, M.BE. 1977. liigration and social organization of white-
tailed deer in northeastern MNinnesota. Unpubl. §.S. Thesis.

U, of Mimn., St. Paul, 119 PPe

Norton-Griffiths, M. 1976. Iurther aspects of bias in aerial census

of large mammals. J. Wildl. lanage. 40(2):368m37l

Peek, J.M. 1971. Moose habitat selection and relationships to
forest management in northeastern Fimmesota. Ph.D. Thesis,

U. of Minn., 250 pp.




1.8@

Pennywick, C.J. and D. Western. 1972. An investigetion of some
gources of bias in serial transect samdling of large mammal

populations. R. Afr. ¥ildl. J. 10(3):175-191.

Byell, L.A. 1971. Evaluation of pellet group survey for estimating
deer populations in Michizan. Ph.D. Thesis, Mich. State Univ.
255 pp.

Siniff, D.B. and R.0. Skoog. 1964. Aerial censusing of caribou

using stratified random sampling. J. Wildl. Kanage. 28(2):

391-401,




Appendix B

DEER HUNTER SURVEY

Introduction

Each November 250 to 300 thousand hunters take to the forest and farmlands
'of Minnesota in pursuit of the white-tailed deer. Within the Study Area,
deer hunting is one of the most important forms of terrestrial recreation

based on the number of persons involved and total time spent in the field.

We investigated the possibility of using existing data collected by the
Minnesota Department of Natural Resources (MDNR) to determine hunter
densities on various portions of the Study Area. Some of the traditional
methods currently used on a state-wide basis include the following (Karns
1971); (1) hunter report cards wﬁich are voluntarily required of all
lTicense holders; (2) telephone ceﬁsus of randomly picked hunters to
determine, among other things, the hunting sucéess ratio; (3) other
methods such .as hunter check stations, pellet counts, summer track census
and reproductive condition of road-killed does are techniques used to
determine survivability, size, age structure and condition of the deer

herd.

None of these methods provided us with the type of information for the
Study Area that would allow estimation of relative hunter densities.
Consequently we conducted a hunter survey during the first three days of
the 1976 rifle deer season on the eastern portion of the Study Area

designed to obtain these basic hunter statistics.
Methods

The deer hunter survey had five principle géa]s: (1) to determine the

number of vehicles (which was then expanded to the number of hunters)
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per ki?oﬁeter of‘ﬁrimary forest roads throughout the eastern portion

of the Study Aréa; (2) since hunters try to
maximize their success, we assumed that hunter densities were also Tinked

to the relative size of local deer population g‘(3) to provide a data base
for evaluating the potential loss of certain parcels of land to mining
operations and the effect of this loss on deer hunting; and (4) to determine
the proportion of "local" to "non-local" hunters using the area to obtain
an estimate of the distance hunters were willing to travel to hunt deer

in this region.

Nineteen routes were estéb?ished from the far northeastern portion of the
Study Area to the south central . (Fig. 1). Each route was established
along accessible (improved gravel) U.S. Forest Service (USFS) or county
roads. In all, 164 km of roads were censused in a period of 6-7 hours for
three consecgtive days, with a total trip of 272 km required to return to

base.

Hunters were censused oﬁ opening weekend (November 13 and 14) and the

first Monday (November 15) of the state's rifle season. These early

season figures for the number of vehicles observed and hunter density
estimates werethus the maximum expected for the area during the 1976 season.
The 19 routes were censused from north-south on the 13th and 15th, and

from the south-north on the 14th to reduce any time bias that may be

present.

The main census technique employed was to record license plate numbers
frow all vehicles observed. For each observation, the following information

was |recorded: road number, township-range-section, license plate number,

timé“Seen;w‘ and whether the vehicle was stopped

Qywmeving“(TaBTé 1). License )numbers were

T
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checked with theﬁS%ate Motor Vehicle Dept. to determine the registration
address of each thic]e‘ Parked vehicles were assumed to belong to deer
hunters since use of forests in the Study Area by non-hunters in November
was very limited. Only parked vehicles were used to calculate the number
of cars/kilometer of route censused since moving vehicles could be counted
twice. The total number of different cars and trucks observed on the

area during the three days was determined from both parked and moving

vehicles.

The actual density of hunters per km and per hectare was determined by:
(1) calculating the number of hunters per vehicle. This was done by
counting hunters in moving vehicles and asking persons seen hunting

near roads the size of their hunting party (person/vehicle); (2) cal-
culating the number of hunters per hectare. Mech (1971) has estimated
that the average distance hunters are willing to deer hunt from an acceés
road in the Superior National Forest (SNF) is one—quartér mile. The

area hunted was calculated by multiplying the length of each route (to
the nearest 0.1km) x 80.4 hectares (the area of a rectangular 1000 m.

Tong x 805m wide (% mile on both sides of the road)).

Hunters encountered near their vehicle were also asked: (1) whether they
had hunted the area before; and (2) to rank the area as good, fair or

poor, based on the number of deer seen.

A total of six person-days (2 persons for 3 days) were required to complete

this hunter survey.

Results

White tailed deer are associated with successional forest, primarily

represented on the Study Area by the aspen or aspen-birch community type.
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An area of approxjmate]y 260 km2 located adjacent to and south of the

St. Louis River to County Road 16 contains the Targest, nearly continuous
aspen type on our Study Area. This area is represented on Fig. 1 by the -
land adjacent to Route 11 to 19. The majority of this area is
1nc1pded in the Toimi Drumlin Field, a gentle undulating landscape of

aspen dominated uplands and alder fringed, narrow spruce lowlands.

Roads that provide hunter access to the above area that we censu;ad during

this survey are FR 420, 120, 569, 128, 130 and County Road 16.

The density of vehicles and hunters along these roads was generally far

greater than the mean for all census routes (Tables 2, 3). The only other

route that was used extensively wés FR 181 (known as the Spruce Road, Route 1,
Fig. 1). Habitat adjacent to this road is some of the best deer habitat available
in the northeastern portion of the Study Area.. The proximity of this

area to Ely may also help explain the high hunter density.

In general, the northern routes(1-5, incl.) traversed cover types with
much Targer proportions of 20-30 year old conifer plantations and mature
conifer stands than preseﬁt on the area as a whole. The central routes

: (6«11,inc].) censused an arca that has been heavily cut-over, much of
which is in upland shrub, sparse canopied forest or young (< 20 years)
conifer forest. Neither of these areas were heavily used by deer
hunters in November, 1976 (Table 2,3), and winter aerial census in 1977-

78 showed Tow deer densities. (Floyd 1978)

Fifty-four pegple were interviewed and asked if they had previously

hunted on the area. Eleven (20 percent) were using the area for the
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first time, whilé most (n = 43, 80 percent) had hunted on the Study Area

for one or more years.

When asked to rank the area as good, fair or poor for deer hunting, 62
responses were divided as follows: (1) good (n¥ 17, 27 pefcent); (2) fair
(n - 22, 36 percent); (3) poor (n = 23, 37 percent). The majority of

the "good" responses (12 of the 17) were from hunters interviewed on the

southern portion of the area (routes 12 to 19, Fig. 1).

A total of 270 different vehicles were observed on our Study Area at Teast
once during the first three days of the 1976 deer season. The three.

day average was two hunters per vehicle, or 3.2 hunters/km? (Table 2).
Hunter density ranged from 0,44'to 0.65/100 ha, averaging 0.44/100 ha

(Table 3).

The 270 vehicles were registered:in 58 different municipalities. ‘Average
distance traveled to hunt on the Study Area was 98.0 km. A total of

191 of these (70.7 percent} were registered in cities located within this
mean radius, with 79 (29.2 percent) located outside of this area. The
distribution of these towns and cities is shown in Fig. 2. Almost identi-
cal numbers of hunters using the area were from Aurora (n = 26), Babbit

(n = 28) and Ely (n = 27) (Table 4). Hoyt Lakes had nearly as many hunters
(n = 72) as all three of these towns combined. A substantial number of
hunters also traveled from Duluth (n = 22) and the Twin Cities (n = 24)

to hunt on the Study Area.
Conclusion

A deer hunter survey conducted during the first three days of the 1976
season provided information on the distribution and intensity of deer

hunting in the eastern portion of the Study Area. The heaviest concen-
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tration of hunters-was in the southern portion of this area, a region
dominated by aspen and aspen-birch ecosystems. Hunter densities

in this area were approximately 5 times greateb than found along most northern
and‘centra] census routes. The Toimi Drumlin Field and adjacent areas
currently have the highest deer hunter densities in the eastern portion

of the Study Area, averaging about 0.74 hunters/100 HA.
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Fig. 2. Distribution of points of origination of 270 vehicles seen on the
Study Area during the first three days of Deer Hunting in 1976.
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Table 2.

The number of deer hunter vehicles and deer hunters per kilometer

by route number and date for the 1Y76 season_ .

Average for

3 days
Road ‘ " Route Route Nov. 13 Nov. 14 Nov. 15 (Runters/)
No.. No. Length(km) (cars/km) (cars/lm) (cars/km) <{cars/km lm §
FR181 1 8.2 4. 4 1.2 1.6% 2. 4% 4.8 %
FR173 2 9.9 0.8 0.0 0.2 0.3 0.6 i
FRA 24 3,7 16.6 1.4 0.6 0.3 0.8 1.6 |
FR178 4 12.5 1.5 0.2 0.6 0.8 1.6
FR112 5,8 22.2 0.9 0.8 0.7 0.8 1.6
FR1431 6 6.2 1.2 0.4 0.4 0.7 1.4
FR114,116 9 .3 0.9 0.9 0.3 0.7 1.4
FR113 10,12 16.8 1.1 0.6 0.1 0.6 1.2
FR420 11 5.6 1.8 1.4 0.9% 1.4 2.8
FR120 13,15,17  11.8 1.5 2.0% 1.3% 1.6% 3.2%
FR569 14 6.1 3.4% 3.4% 0.8 2.5% 5.0%
FR128 . 16 7.2 6.4 5.3% 2.1% 4.6% 9.2%
FR130 18 16.5 2.2% 3.7% 1.7% 2.5% 5.0%
County
Road 16 19 16.0 3.4% 4. 5% 1.1% 3.0% 6.0%
Totals & 19 163.9 knm 2.2 1.8 0.9 1.6 3.2
Averages routes cars/kn  cars/km cars/km cars/km HUE;CYS/
a only parked vehicles ﬁsed in these calculations.
b FR is the Forest Road number designated by the USFS.

0

see Figure . 1 for location of route on study area.

bis

Routes at or above the mean.
‘d mean no. of cars multiplied by mean no. of hunters per

car for 3 days (sece e, Table 3).




Table 3.

The number of deer hunters per 100 hectare
by route number and date for the 1976 season.
Area of Average for

Road Route Route in Nov. 13 Nov. 14 Nov. 15 3 days
No. No. Hectaresa ’hunt@;s;lOOhA}% (naqters/lﬂGHA) (hunters/lOOHAd (hunters/lOOHA\
FRlSl 1 659.3 1.40% £.38 0.41% 0.73%
FR173 2 796.0 0.21 0.00 0.04 0.08
FR424 3,7 1334.6 .22 0.09 0.04 .12
FR178 4 10G5.0 ¢.31 0.04 0.10 0.15
FR112 5,8 1784.9 0.10 C.09 0.07 0.09
FR1431 6 498.5 0.51. 0.17 0.14 0.27
FRI14,116 9 667.3 0.28 0.28 0.08 0.21
FR113 10,12 1350.7 0.17 0.09 .01 0.0¢9
FR420 11 450.2 G.84% 0.65% 0.34% 0.61#
FR120 13,15,17 948.7 0.323 0.44 0.23% 0.33
FR569 14 4380.4 1.46% 1.46% 0.28% 1.07%
FR128 16 578.9 2.32% 1.92% 0.62% 1.62%
FR130 18 1326.6 .35 0.58% 0.22% 0.38
County
Read 16 19 1286.4 0.55 0.73% 0.15 0.48%
Totals & 19 routes  13177.5 0.65 0.49 0.19 0.44
Averages hectares hunters/100H hunters/100H hunters/100H hunters/100H

a area calculated by route
(one quarter mile hunted

0 A0 o

2.1 hunters/vehicle
2.1 hunters/vehicle
1.7 hunters/vehicle
2.0 hunters/vehicle
Routes at or above the average.

from
frem
from

rom

¥
£

n

length(km) x 80.4 hectares (the area of a rectangle 1000m long x 804m wide
on either side of the road)).

Nov.
Nov.,
Nov.
Nov.

13 sample.
14 sample.
15 sample

13, 14, and 15 sample, averaged.

. in area between routes was not



Table 4. Dpistribution of Deer Hunters Using the Study Area

by City of Origin and Distance Traveledy
(Nov. 13, 14, and 15, 1976)

No. of Different Total
City Kilometers X Vehicles Recorded 7 Kilometers
Albert Lea 461* 2 922
Anoka 298* 2 596
Aurora 29 - 26 754

 Austin 461% ] ' 461

Avon 307* 1 _ 307
Babbitt 13 28 364
Bagley 283%* 1 283
Belview 435% | 435
Biwabik 38 2 76
Bovey 128%* 1 128
Brainerd 230%* 2 460
Brimson 38 2 76
Buffalo 320* 1 320
Cambridge 25H6% 1. 256
Carver 352% 1 352
Duluth 102* 22 2244
Ely 38 27 1026
Embarrass » 26 2 Y4
Eveleth 51 7 357
Faribault 397%* 1 397
Finland 51 2 102
Fox Home 376* ] 376
Fridley 298%* ] 298
Gilbert 43 8 344
Grand Marais 118%* 1 118
Hackensack 218%* 1 218
Hastings 333* 1 333
Hibbing 77 ] 77
Hoyt Lakes 26 72 1872

a. Distances are figured from the junction of the Laurentian Divide and
Erie Mining railroad tracks (straight line in Km, rounded to

nearest Km.




Table 4 cont'd.

City
Isabella

Loretto

Mankato
McKinley
Minneapolis
Minnetonka
Montrose
Morristown
found

~ Mountain Iron

New Brighton
Norwood

Proctor

Raymond
Rosemount

Soudan

Spring Lake Park
St. Cloud

St. Louis Park
St. Paul
Stillwater

Two Harbors
Virginia
Warren
Waseca
Wayzata

White Bear Lake
Winton

Young America

No.

of Different

Kilometers x Vehicles Recordea

38

384*
422*
320%
320*
38

358*

3

_ N e e e O = N

—

N 1 ot d ed

270 -

*Cities located greater than the X = 98.0km
from the center of our Study Area

Total
= Kjlometers

114
320

844
42
2830
328
333
402
320
128

320
358

110

397
320

32
314
294
320

1600
624

64

153

384
422
320
640
114

358
26,459

X =.98.0 km (26459/270)






